ABSTRACT
INTRODUCTION
Optical integrity and maintenance of the cornea and normal function of the eye depend on an adequate supply of tear fluid covering the anterior segment of the ocular bulb and the structures attached to it (Samuelson, 1991) . The tear film is essential for the maintenance of cornea transparency. In addition, it functions as a refractive surface, promotes nutrition and lubrication of the cornea and eyelids, removes debris and distributes leukocytes on the ocular surface (Grahn & Storey, 2004) .
Malfunction of the lacrimal system can cause adverse effects resulting in diseases in the cornea and conjunctiva (Gelatt, 1991) . A defective tear film can lead to dehydration of the corneal and conjunctival epithelia, hypoxia of the corneal epithelium and subepithelial stroma, as well as secondary inflammation of the conjunctiva and cornea (Slatter, 2005) .
The tear production is measured by the Schirmer tear test 1 and the Schirmer tear test 2. The first is the most used and measures the production of basal and reflex tears. The second evaluates tear production after application of topical anesthetic and in animals with corneal injury which cannot be assessed by the Schirmer tear test 1 (Saito & Kotani, 2001) .
The Schirmer tear test 1 is performed with sterile absorbent paper strips, packed in pairs, notched at 5 mm from its end. Each strip is folded and placed in that slot in the lateral third of the lower eyelid fornix for one minute. The tape is rounded at the corners to minimize the irritation of the conjunctiva and is marked in millimeters. The distance from the slot to moistened side of the paper is measured immediately after removing the strip of the eye. The result is shown in millimeters per minute (Barabino et al., 2004; Slatter, 2005) . In normal dogs the values for the Schirmer tear test range from 10 to 25mm (with average at 21mm ± 4.2) (Gelatt, 1991) .
It is known that when a patient is under general anesthesia the tear production decreases dramatically. Thus, during the anesthetic procedure, the animals must have the corneas protected by applying topical lubricants or by keeping the eyelids closed (Siffring & Poulton, 1987; Muir, 2007) .
Local anesthetics and parasympatholytic drugs (atropine, tropicamide) decrease tear production while the parasympathomimetic drugs (pilocarpine, echothiophate, isoflurophate and demecarium) increase it. Thus, for diagnostic purposes, one should avoid measuring tear production after the administration of these drugs, since they may interfere with the interpretation of examination (Slatter, 2005) .
In a study comparing the effects of xylazine and butorphanol (used either in association or alone) on tear production in dogs, Dodam et al. (1998) found that xylazine did not change it, while butorphanol caused a small decrease in the production of tears. However, the combination of these two drugs resulted in marked decrease in tear production, suggesting a synergistic effect for this parameter. In another study, there was a decrease in tear production in humans undergoing general anesthesia, but the drugs used were not specified (Drupin et al., 1977) . This is the first study on the effects of induction of anaesthesia with thiopental and propofol on tear production in dogs.
Barbiturates are derivatives of barbituric acid, which is a combination of malonic acid and urea. Among the barbituric acid derivatives, only thiopental and pentobarbital are used in anesthesia and are available in Brazil. They are powerful hypnotics that produce dosedependent depression of the central nervous system (CNS). Depressive effects range from mild sedation and sleep to general anesthesia to complete bulbar depression that causes death (Fantoni et al., 2006) .
Propofol, a representative of the group of alkyl phenols, is a hydrophobic fluid which is stable at room temperature. It is formulated as aqueous emulsion 1% containing 10% soybean oil, 2.25% glycerol and 1.2% purified egg phospholipid. Analgesia does not occur with this agent and the degree of muscle relaxation is moderate. It can be administered by continuous infusion or repeated doses, and induction and recovery are fast and satisfactory (Fantoni et al., 2006) .
Many anesthesiologists are not aware of the necessary care related to tear production during anesthetic procedures. Moreover, except for atropine, it is unknown após a sedação (T1) e 10 minutos após a indução da anestesia (T2) com a droga referente ao grupo a que pertencia cada animal. Ambas as drogas levaram à diminuição considerável na produção lacrimal, sendo que não existiram diferenças significativas ao compará-las estatisticamente. Assim, diante dos resultados observados e da maneira como a pesquisa foi concebida, sugere-se a proteção da córnea e conjuntiva do paciente durante a anestesia utilizando-se qualquer uma das drogas avaliadas para a indução da anestesia.
whether there is any drug which, used alone in anesthetic protocols, could compromise in a more severe way the tear film production. Studies have not been carried out in order to compare the effects of different drugs on tear production during general anesthesia in dogs. Studies to identify which drugs compromise tear production more strongly may help anesthesiologists during routine anesthesia. Although thiopental has been replaced by other drugs, it is still used in some clinics. Therefore, we decided to compare the production of the tear film in dogs when using thiopental and propofol in anesthetic induction in these patients. (Goldim, 1995) .
MATERIAL AND METHODS
The animals were evaluated during routine and experimental surgical procedures of Veterinary Hospital, Federal University of Viçosa. A total of 30 animals of both sexes, weighing between 10 to 22 kg, were randomly divided into two groups of 15 animals each. Group 1 (G1) received as anesthetic protocol sedation clorpromazine 7 at a dose of 1 mg/kg intravenously, induction with thiopental 8 at a dose of 12.5 mg/kg intravenously and maintained with isoflurane 9 diluted in 100 % oxygen. In group 2 (G2), the anesthetic protocol consisted of sedation with clorpromazine 7 (1 mg/kg intravenously), induction with propofol 10 at a dose of 6 mg / kg intravenously and maintained with isoflurane 9 diluited in 100 % oxygen. Ophthalmic evaluation was performed in all animals immediately before surgery and anesthesia, including the Robert Jones test. Only animals considered to be standards within the normal range were part of the study. The Schirmer tear test 1 was carried out in both eyes of each animal using sterile Schirmer strips 11 . The strip was removed from the envelope and folded into the slot at its end. After this procedure, it was inserted at the side of the lower conjunctival fornix of the right eye of the patient and hold there for 1 minute (Figure 1 ). During this time the eyelids of the examined eye remained manually closed. Then the same procedure was performed in the left eye using a new strip from the same manufacturer.
The times for testing tear production were established as follows: immediately before sedation (T0), 15 minutes after sedative application (T1) and 10 minutes after drug inducing (T2). No lubricant or saline solution were applied to the eyes to avoid interference in the performed lacrimal tests. The procedures were performed in the same environment at constant temperature of 24 °C. The animals were kept on station in T0 and T1, and in left lateral recumbency in T2.
The variables were subjected to tests of normality (Lilliefors) and Homoscedasticity (Cochran). Given the normality and homoscedasticity assumptions, the data were subjected to analysis of variance (ANOVA) followed by Tukey test at a 5% probability level. All tests were performed using the BioStat software version 5.0. 
RESULTS AND DISCUSSION
Animals of G1 and G2 showed differences (p <0.05) for the Schirmer tear test 1 by the Tukey's test for the right eyes for the times T0, T1 and T2, and for the left eyes, between T0 and T2 and between T1 and T2 (Table 1 and 2) .
In this study, the right eyes of the patients showed higher dryness than the left ones at T2. Because, at this time, the patients were evaluated in the left lateral recumbency, we assume that gravity is related to this finding, since the upper eyelid of the left eye remained more closed than the one of the right eye, which helped maintain it moistened. In contrast, the right eye was more susceptible to dryness because the eyelids remained open exposing the tear film to dehydration.
Some animals, after sedation, remained in the left lateral recumbency spontaneously. However, immediately before the test at T1 the animal was placed on station in order to standardize the procedure. We believe that during the time they were in the left lateral recumbency, the right eye, although to a lesser extent, has been more susceptible to drying for the same reasons mentioned above. Data analysis showed significant difference (p <0.05) by the Tukey test between T0 and T1 for the right eye in both groups.
The decrease in tear production showed significant difference (p <0.01) between T0 and T2 for both eyes in both groups. This finding corroborates with those described in the literature, confirming that after general anesthesia, tear production decreases considerably (Siffring & Poulton, 1987; Muir, 2007) .
Comparing the action of thiopental and propofol as inducing drugs, this study showed that there were no significant differences (p> 0.05) between groups by the Tukey test in tear production (Table 3) . Both drugs caused a decrease in tear production, measured 10 minutes after the induction time. Table 1 . Means and standard deviations (mm/min) for tear production in dogs of G1 at different observation times
T0

T1 T2
Right Eye 19.8 ± 5.4 a 14.6 ± 5.0 b 3.4 ± 3.6 c Left Eye 17.8 ± 5.6 a 13.6 ± 5.1 a 5.4 ± 3.6 b Different letters in the same row differ at 5% probability by the Tukey test. Table 2 . Means and standard deviations (mm/min) for tear production in dogs of G2 at different observation times
T0 T1 T2
Right Eye 15.8 ± 4.1 a 11.6 ± 5.6 b 2.4 ± 3.1 c Left Eye 14.6 ± 3.5 a 12.9 ± 4.6 a 3.8 ± 5.1 b Different letters in the same row differ at 5% probability by the Tukey test. G1 17,8 ± 5,6 a 13,6 ± 5,1 a 5,4 ± 3,6 a G2 14,6 ± 3,5 a 12,9 ± 4,6 a 3,8 ± 5,1 a Different letters in the same column differ at 5% probability by Tukey test.
CONCLUSIONS
Considering the results and the way in which the study was conducted, it can be concluded that both thiopental and propofol similarly decrease tear production bilaterally. Thus, we emphasize the need to lubricate the cornea and conjunctiva of patients under these anesthetics seeking to avoid damage to these structures.
